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EXPENDABLE TORQUE CONVERTER ALIGNMENT 
RING AND ASSEMBLY METHOD 

TECHNICAL FIELD 

[0001] This invention relates to centering a torque converter relative 

to an engine crankshaft and a single use alignment ring for use in performing 
the method. 

5 

BACKGROUND OF THE INVENTION 

[0002] A torque converter to crankshaft assembly includes a 

transmission torque converter and an engine crankshaft. The torque 
converter may have an axially extending pilot with an outer end and a 

10 conical surface spaced inward from the outer end. A radial drive plate is 
bolted to the crankshaft and to mounting bosses on the face of the torque 
converter to carry drive torques between the engine and torque converter. 
The crankshaft has a recess for receiving the outer end of the pilot, and a 
conical chamfer surface at an outer end of the recess to engage the conical 

15 surface of the pilot. 

[0003] Two methods of assembling a torque converter to a crankshaft 

are conmionly used. One method is applied to a butt joint pilot converter. 
This method involves inserting the pilot of the torque converter into the 
recess of the crankshaft until the conical surface of the pilot directly engages 

20 the conical surface of the chamfer. During assembly, the contact between 
the conical surface of the pilot and the chamfer provides the alignment that 
centers the torque converter relative to the crankshaft. During engine 
operation, as the torque converter balloons, the conical surface of the torque 
converter pilot applies axial thrust on the crankshaft, requiring the engine to 

25 have high strength crankshaft thrust bearings to deal with the direct and 
indirect thrust loads created by the ballooning of the torque converter. 
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[0004] The second method is applied to a floating joint pilot 

converter. This involves inserting the pilot of the torque converter within 
the recess of the crankshaft so that the conical surface of the pilot is spaced 
axially from the conical surface of the chamfer. During assembly, the 
5 chamfer surface and the conical surface do not engage to center the torque 
converter within the crankshaft. As a result, the alignment by this method 
varies because of required clearances and tolerances. During engine 
operation, the clearance between the crankshaft and the torque converter 
provides expansion room for torque converter ballooning. As a result, the 
10 engine can use standard crankshaft thrust bearings to deal with indirect thrust 
loads of the torque converter. 

[0005] A torque converter to crankshaft assembly having the 

installation benefits of a butt joint pilot converter and the expansion benefits 
of floating joint pilot converter is desired. 

15 

SUMMARY OF THE INVENTION 

[0006] The present invention provides an expendable alignment ring 

adapted for centering opposing annular surfaces of an engine crankshaft and 
a transmission torque converter wherein the opposing annular surfaces are 
20 sloped surfaces of revolution centered on an axis. The term sloped surfaces 
of revolution is intended to include both conical and curved surfaces. 
[0007] The alignment ring is formed of a material that is solid at 

room temperature but compressible when subjected to end loads beyond a 
prescribed limit. In an exemplary embodiment, the alignment ring is formed 
25 of a thermoplastic such as high density polyethylene (HDPE) which softens 
or melts at temperatures reached during engine operation. The alignment 
ring has an annular body having first and second ends formed by axially 
spaced inner and outer coaxial sloped annular surfaces of revolution centered 
on an axis and extending between inner and outer peripheries. The sloped 
30 annular surfaces of the ring may be conical or curved. 
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[0008] The inner periphery of the ring is adapted to fit over a 

circumferential surface of a torque converter pilot. The first end of the ring 
is adapted to engage a sloped guide surface of the pilot spaced from its outer 
end. The second end of the ring is adapted to engage a chamfer surface at 
5 an outer end of a recess in the engine crankshaft. 

[0009] Before assembly of the torque converter to the crankshaft, the 

alignment ring is forced onto the pilot of the torque converter. During 
assembly, as the pilot is inserted into the recess of the crankshaft, the 
alignment ring is slightly compressed, forming a butt joint between the 

10 crankshaft chamfer surface and the sloped surface of the pilot. This centers 
the torque converter relative to the crankshaft during bolting of the drive 
plate to the torque converter to complete the assembly. During subsequent 
engine operation, the thermoplastic material softens or melts at normal 
operating temperatures so that ballooning of the torque converter does not 

15 apply thrust loads on the crankshaft. 

[0010] These and other features and advantages of the invention will 

be more fully understood from the following description of certain specific 
embodiments of the invention taken together with the accompanying 
drawings. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a pictorial view of an exploded automotive drive 

train formed according to the invention; 

[0012] FIG. 2 is a pictorial view of an exemplary alignment ring; 

25 [0013] FIG. 3 is a diametral cross-sectional view of the alignment 

ring; 

[0014] FIG. 4 is an exploded cross-sectional view of the drive train 

including the alignment ring; and 

[0015] FIG. 5 is a cross-sectional view of the assembled drive train. 

30 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0016] Referring first to FIG. 1 of the drawings in detail, numeral 10 

generally indicates a portion of an automotive drive train including an 
internal combustion engine 12 and a transmission 14. When the engine 12 
5 and the transmission 14 are joined together, rotation of the engine crankshaft 
16 is relayed to the transmission through components including a flexplate 18 
and a torque converter 20. 

[0017] In the embodiment illustrated in FIGS. 1, 4 and 5, the torque 

converter 20 extends axially from the transmission 14 toward the engine. 

10 The torque converter has a body 22 with an axially extending pilot 24 and a 
plurality of threaded bosses 25 extending from the body surrounding the pilot 
for connection to the crankshaft 16. The pilot 24 has an enlarged outer end 
26 and a conical (sloped) guide surface 28 spaced inward from the outer end. 
[0018] The crankshaft 16 has an end flange 29 that extends axially 

15 from the engine 12 and has a recess 30 for receiving the outer end 26 of the 
pilot 24. A conical chamfer 32 is provided at an outer end 34 of the recess 
30. The flexplate 18 is fixed to the flange 29 by bolts 36 and extends 
radially outward adjacent the torque converter body 22. The flexplate 18 is 
fixed to the bosses 25 of the torque converter by bolts 37. 

20 [0019] The invention includes an alignment ring 38, best shown in 

FIGS. 2 and 3. The ring 38 is formed of a material that is solid at room 
temperature but is compressible when subjected to excessive end loads 
created between the crankshaft 16 and the torque converter 20. The material 
is preferably a thermoplastic that softens or melts at temperatures to which 

25 the ring 38 is exposed during engine operation. In an exemplary 

embodiment, the ring 38 is formed of a thermoplastic such as high density 
polyethylene (HDPE). 

[0020] The ring 38 has an annular body 40 including first and second 

ends 42, 44 formed by axially spaced inner and outer coaxial conical 
30 surfaces extending between inner and outer peripheries 46, 48. The inner 
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periphery 46 is adapted to fit over a circumferential surface 50 of the pilot 
24. When the ring 38 is installed on the pilot 24, the ring first end 42 
engages the conical guide surface 28. When the pilot 24 is inserted into the 
recess 30, the ring second end 44 engages the conical chamfer 32. 
5 Alternatively, the ends 42, 44 of the ring 38 may, if desired, be configured 
to accommodate alternative mating surfaces of the torque converter and 
crankshaft. 

[0021] Before assembly of the transmission 14 to the engine 12, the 

alignment ring 38 is forced over the enlarged outer end 26 of the pilot 24. 

10 The ring may then be positioned near the conical guide surface 28 so that the 
first end 42 is adjacent the conical guide 28 as shown in FIGS. 4 and 5. The 
pilot 24 of the torque converter 20 is then aligned with the recess 30 of the 
crankshaft 16 and inserted into the recess 30 until the conical second end 44 
of the ring 38 engages the chamfer surface 32 of the recess 30. 

15 [0022] When the conical ends 42, 44 of the ring 38 engage the 

conical chamfer 32 and the conical guide surface 28 the contact forces the 
pilot toward the center of the recess until the pilot 24 is centered within the 
recess 30 of the crankshaft 16. The torque converter 20 is then bolted to the 
flexplate 18 while the alignment ring 38 and the conical surfaces 28, 32 of 

20 the torque converter and crankshaft keep the pilot centered within the recess. 
[0023] After assembly is complete, the alignment ring 38 is no longer 

required, however it remains within the drive train 10. Thus, the alignment 
ring must be deformable in response to end loads between the crankshaft 16 
and the torque converter 20 created by torque converter ballooning. 

25 Preferably, the alignment ring 38 softens or melts at higher temperatures so 
that during engine operation the ballooning of the torque converter will 
permanently compress or displace the ring. 

[0024] The foregoing is an example illustrating an assembly having 

conical surfaces, however, it should be understood that the invention 
30 includes in general sloped surfaces of revolution which include curved 
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surfaces as well as the conical surfaces of the above described embodiment. 
Ideally, the surfaces of the ring engaging the opposing surfaces of the torque 
converter and the crankshaft are mating surfaces which engage one another 
over their full extent. However, surfaces engaging over less than their full 
5 extent are included within the scope of the invention. 

[0025] The foregoing description is directed, as an example, to 

assembling a torque converter having a pilot and a crankshaft having a 
recess. However, it should be understood that other configurations such as a 
torque converter having a recess and a crankshaft having a pilot may be 
10 assembled using the same process. Furthermore, it should also be 

understood that other drive train configurations such as a transverse mounted 
engine where the torque converter is not directly attached to the transmission 
may be assembled using the same process. 

[0026] While the invention has been described by reference to certain 

15 preferred embodiments, it should be understood that numerous changes could 
be made within the spirit and scope of the inventive concepts described. 
Accordingly, it is intended that the invention not be limited to the disclosed 
embodiments, but that it have the fiill scope permitted by the language of the 
following claims. 



